OCT-20-03 U:29 Pron.GOWLINCS 



5195766030 



T-661 P. 02 Job-208 



MODULAR REFRIGERATION UNIT AND REFRIGERATOR 
FIELD OF THE INVENTION 

[0001] This invention relates to modular refrigeration units and 
refrigerators including modular refrigeration units. 
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BACKGROUND OF THE INVENTION 

[0002] in certain known refrigerators, a condenser, a compressor, and an 
evaporator are individually built into a refrigeration cabinet In these refrigerators, 
removal of any one of the condenser, the compressor, or the evaporator for 
maintenance or replacement would result in significant downtime. Also, a highly- 
skilled refrigeration technician would be required to attend at the refrigerator, 
resulting in significant maintenance costs. Accordingly, refrigeration units are 
known in which the condenser, the compressor and the evaporator are 
positioned on a base, for relatively easier installation and removal. For example, 
a refrigeration unit of the prior art is disclosed in U.S. Patent No. 5,953,929 
(Baumanetal.). 

[0003] Refrigerators of the evaporation type are known in which a known 
refrigeration unit is installed in the refrigeration cabinet and the refrigeration unit 
is insulated by insulated wall segments. Typically, the refrigeration cabinet 
includes a condenser chamber (in which the condenser and the compressor are 
located) which is in fluid communication with the ambient atmosphere, and en 
insulated cabinet chamber. An evaporator is typically located in the cabinet 
chamber, to cool air in the cabinet chamber. 

[0004] Although removal and installation of the known refrigeration units is 
generally easier and faster than removal and replacement of individual 
components, known refrigeration units have some defects, in general, it is 
desirable that the refrigeration unit be as easily removable as possible to 
facilitate maintenance or repair. A substantially air-tight seal is needed between 
the condenser chamber and the cabinet chamber, to minimize heat transfer into 
the cabinet chamber. Because of the need for insulation of at least a portion of a 
refrigeration unit, installation of known refrigeration units in known refrigeration 
cabinets (and the removal thereof) typically requires the removal and addition of 
insulation separately. However, the removal and addition of insulation 
complicates the removal or installation (as the case may be) of the refrigeration 



2 



OCT-20-03 14:29 Froi»:GO«UNG$ 



5195766030 



T-661 P. 04 Job-209 



i « 

unit. In addition, known refrigeration units typically do not include all the 
components needed for operation, further complicating removal or installation. 

[0005] Also, depending on the user's requirements, the positioning of the 
refrigeration unit in the refrigeration cabinet may vary. However, in the prior art, 
a refrigeration unit is specifically designed for use only in a particular position 
(e.g., top-mounted, or bottom-mounted: front-loaded or back- or side^oaded) in 
the refrigeration cabinet. Manufacturing different refrigeration units for different 
positions in the cabinet, as is known in the art, results in relatively high 
manufacturing costs per unit. 

[0006] There is therefore a need for an improved refrigeration unit and an 
improved refrigerator. 
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SUMMARY OF THE INVENTION 

[0007] In a broad aspect of the invention, there 16 provided a modular 
refrigeration unit with a condenser assembly, an evaporator assembly, and a 
bulkhead assembly positioned between the condenser assembly and the 
evaporator assembly. The refrigeration cabinet includes a condenser chamber 
adapted for receiving the condenser assembly. The condenser chamber has an 
insulated wall portion with a mating surface thereon. The refrigeration cabinet 
also has an insulated main chamber, in which air is cooled by the evaporator 
assembly. The bulkhead assembly is engageable with the mating surface to 
form a substantially air-tight seal between the condenser chamber and the main 
chamber. 

[0008] In another aspect, there is provided a refrigerator including a 
refrigeration cabinet and a modular refrigeration unit installed therein. The 
refrigeration cabinet includes insulated outer walls and an access door(s) for 
accessing an insulated main chamber of the cabinet. The refrigeration cabinet 
also includes a condenser chamber extending inwardly from an aperture in an 
outer wall. The condenser chamber is partially defined by one or more interior 
wall portions with a mating surface thereon, the mating surface being positioned 
distal to the aperture, The modular refrigeration unit includes an evaporator 
assembly with an evaporator tray positioned beneath the evaporator, for 
collecting condensed moisture, and a condenser assembly with a condenser tray 
for collecting and dissipating moisture condensed on the evaporator and directed 
to the condenser tray. The modular refrigeration unit also has a bulkhead 
assembly positioned between the condenser assembly and the evaporator 
assembly, the bulkhead assembly having a peripheral edge. The peripheral 
edge of the bulkhead assembly is engageable with the mating surface to form a 
substantially air-tight seal between the condenser chamber and the main 
chamber. 
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[0009] In yet another aspect, the invention provides a refrigerator including 
an evaporator shield assembly positioned in the main chamber for channelling a 
circulatory air flow in the main chamber through the evaporator. Th refrigerator 
also includes a plenum and a partition. The plenum is positioned adjacent to the 
evaporator, for guiding the circulatory air flow along a predetermined circulatory 
air flow path, and the partition is positioned substantially vertically In the main 
chamber for directing a substantial proportion of the circulatory air flow toward 
the evaporator. 

[0010] In yet another alternative aspect, the invention provides a gasket 
assembly for use with a mating surface in a refrigeration cabinet The gasket 
assembly includes a thermal breaker portion and a flexible gasket portion. The 
thermal breaker portion is adapted for attachment to a bulkhead body portion 
around a peripheral edge thereof. The gasket portion is attached to the thermal 
breaker portion, and is adapted to engage with a mating surface on one or more 
internal wall portion surfaces of the refrigeration cabinet to form a substantially 
air-tight seal. 
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[001 1] BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The invention will be better understood with reference to the 
drawings, in which: 

[0013] Fig. 1A is an isometric view of a preferred embodiment of a 
modular refrigeration unit of the invention, showing the top and front thereof; 

[0014] Fig. 1B is an isometric view from the top and back of the modular 
refrigeration unit of Fig. 1 A, showing a right side thereof, drawn at a larger scale; 

[0015] Fig. 1C is an isometric view from the top and back of the modular 
refrigeration unit of Fig. 1A, showing a left side thereof; 

[0016] Fig. 1D is an isometric view from the bottom and front of the 
modular refrigeration unit of Fig. 1 A, showing the left side thereof; 

[0017] Fig. 1E is an isometric view from the bottom and back of the 
modular refrigeration unit of Fig, 1A, showing the right side thereof; 

[0018] Fig. 2 is a side view of the right side of the modular refrigeration 
unit of Fig. 1A, drawn at a larger scale; 

[0019] Fig. 3 is a side view of the left side of the modular refrigeration unit 
of Fig. 1A; 

[0020] Fig. 4 is a back view of the modular refrigeration unit of Fig. 1A, 

drawn at a larger scale; 

[0021] Fig. 5 is a front view of the modular refrigeration unit of Fig. 1 A; 
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[0022] Fig. 6A is a partial cross-section of a preferred embodiment of a 
refrigeration cabinet, with the modular refrigeration unit of Fig. 1A positioned to 
be installed therein, drawn at a smaller scale; 

[0023] Fig. 6B is a cross-section of a preferred embodiment of a 
refrigerator with the modular refrigeration unit of Fig. 1A installed in the 
refrigeration cabinet of Fig. 6A; 

[0024] Fig. 7 is a cross-section of a portion of the refrigerator of Fig. 6B, 
showing a preferred embodiment of a gasket assembly of the modular 
refrigeration unit engaged with a mating surface in the refrigeration cabinet, 
drawn at a larger scale; 

[0025] Fig. 8A is a cross-section of a portion of the gasket assembly 
engaged with the mating surface, drawn at a larger scale; 

[0026] Fig. 8B is an isometric view of the gasket assembly of Fig. 8A; 

[0027] Fig. 9 is a cross-section of an alternative embodiment of the 
refrigerator including a preferred embodiment of a partition, drawn at a smaller 
scale; 

[0028] Rg. 1 0 is a front elevation view of the partition of Fig. 9, drawn at a 
larger scale; 

[0029] Fig. 11 is a schematic view of various embodiments of the 
refrigerator showing various ways of loading a top-mounted modular refrigeration 
unit, drawn at a smaller scale; 

[0030] Fig. 12 is a cross-section of an alternative embodiment of the 
refrigerator including an alternative embodiment of a partition, drawn at a larger 
scale; 
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[0031] Fig. 13 is a front elevation view of the partition of Fig. 12, drawn at 
a larger scale; 

[0032] Fig. 14 is a cross-section of another alternative embodiment of the 
refrigerator, 

[0033] Fig. 15 is a schematic view of various embodiments of the 
refrigerator showing various ways of loading a bottom-mounted modular 
refrigeration unit, drawn at a smaller scale; 

[0034] Fig. 16A is a top view of the modular refrigeration unit, drawn at a 
larger scale; 

[0035] Fig. 16B is a top view of the preferred embodiment of the 
refrigerator showing the modular refrigeration unit, front-loaded and top-mounted, 
and a flow of air through the evaporator, drawn at a smaller scale; 

[0036] Fig. 17 is an isometric view of the modular refrigeration unit of Fig, 
16B showing [the] flow of air through the evaporator, drawn at a larger scale; 

[0037] Fig. 1 8A is an isometric view of the modular refrigeration unit of Fig. 
16B showing the flow of air through the evaporator, drawn at a larger scale; 

[0038] Fig. 18B is a side view of a mounting bracket supporting the 
evaporator in the modular refrigeration unit of Fig. 16B, drawn at a larger scale; 

[0039] Fig. 19 is a side view of the right side of the modular refrigeration 
unit of Fig. 16B, showing an evaporator pan and a condenser pan, drawn at a 
smaller scale; 
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[0040] Fig. 20 is an isometric view of the preferred embodiment of th 
modular refrigeration unit showing the evaporator pan and a preferred 
embodiment of the condenser pan; 

10041] Fig. 21 is an isometric view of the modular refrigeration unit 
showing an alternative embodiment of the condenser pan; 

J0042] Fig. 22A is an isometric view of the preferred embodiment of the 
refrigerator, with a grille and a front panel removed, showing the condenser 
chamber with the modular refrigeration unit installed, drawn at a smaller scale; 

[0043J Fig. 22B is an Isometric view of the refrigerator of Fig. 22A, showing 
a flow of air from the ambient atmosphere through the condenser chamber, 
drawn at a larger scale; 

[0044] Fig. 23 is an exploded view of the preferred embodiment of the 
refrigerator, showing the positioning of the grille over the condenser chamber and 
a front panel adjacent to the condenser chamber, drawn at a smaller scale; 

[0045J Fig. 24 is an isometric view of the refrigerator of Fig. 23, showing 
the grille and the front panel installed on the refrigeration cabinet and 
schematically representing the flow of air into the condenser chamber and exiting 
the condenser chamber; 

10046J Fig. 25 is an isometric view showing an underside of the front panel 
of Fig. 24, showing openings therein to permit air passage therethrough; 

[0047J Fig. 26 is an isometric view of a preferred embodiment of the 
refrigerator showing a secondary access door in a closed position, drawn at a 
smaller scale; 
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10048] Fig. 27 is an isometric view of the refrigerator of Fig. 26 showing 
the secondary access door in an open position; 

[0049] Rg. 28 is a cross-section of a the secondary access door of Fig. 27 
showing portions of a preferred embodiment of an outer wall of the refrigeration 
cabinet, drawn at a larger scale; 

[0060] Fig. 29 is a cross-section of the secondary access door showing 
portions of an alternative embodiment of the outer wall; 

[0051] Fig. 30A is an isometric view of the front of an alternative 
embodiment of the refrigerator in which the modular refrigeration unit is top- 
mounted and back-loaded, drawn at a smaller scale; 

[0052] Fig. 30B is an isometric view of the back of the refrigerator of Fig. 
30A; 

[0053] Fig. 31 A is an isometric view of the front of another alternative 
embodiment of the refrigerator in which the modular refrigeration unit is bottom- 
mounted and back-loaded; 

[0054] Fig. 31B is an isometric view of the back of the refrigerator of Fig. 
31A; 

[0055] Fig. 32 is an isometric view of the front of another alternative 
embodiment of the refrigerator in which the modular refrigeration unit is bottom- 
mounted and loaded from the right side; 

[0056] Fig. 33A is an isometric view of the front of another alternative 
embodiment of the refrigerator in which the modular refrigeration unit is top- 
mounted and loaded from the right side; and 
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[0057] Fig. 33B is an isometric view of a counter-top version of the 
refrigerator of Fig. 33A. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S) 

[0058] Reference fs first mad to Figs. 1A- IE, 2-5, 6A, 6B, 7, 8A, and 
8B to describe a preferred embodiment of a modular refrigeration unit indicated 
generally by the numeral 40 in accordance with the invention. The modular 
refrigeration unit 40 is for use in a refrigeration cabinet 42 (Fig. 6A). Preferably, 
the modular refrigeration unit 40 includes a condenser assembly 44, an 
evaporator assembly 46, and a bulkhead assembly 48 positioned between the 
condenser assembly 44 and the evaporator assembly 46. 

[0059] The condenser assembly 44 includes a condenser 50 for 
condensing a refrigerant (not shown) in the condenser 50, as is known in the art 
(Fig. 5). In addition, the condenser assembly 44 includes a condenser fan 52 
and a condenser fan motor 54 to drive the condenser fan 52. The condenser fan 
52 is adapted lor directing a flow of air through the condenser 50 to remove heat 
from the condenser 50, as will be described. As shown In Fig. 5, the condenser 
assembly 44 also includes a compressor 56 for compressing the refrigerant, as is 
also known in the art. 

[0060] The evaporator assembly 46 includes an evaporator 58 for 
evaporating the refrigerant therein. Also included in the evaporator assembly 46 
is an evaporator tray 60 positioned beneath the evaporator 58 for collecting 
moisture condensed on the evaporator 58 (Figs. 1B, 1C). In addition, the 
evaporator assembly 46 includes an evaporator fan 62 and an evaporator fan 
motor 64 to drive the evaporator fan 62 (Figs. 2, 3). The evaporator fan 62 is 
adapted for directing a flow of air through the evaporator 58, as will be described. 

[0061] The condenser assembly 44 also includes a condenser tray 66 for 
collecting and dissipating moisture condensed on the evaporator 58 and directed 
to the condenser tray 66 (Figs. 1B, 1C). as will be described. As can be seen in 
Figs. 1A, 1B, and 2, condensed moisture is channelled, or directed, from the 
evaporator tray 60 to the condenser tray 66 via a conduit assembly 67. The 
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evaporator tray 60 is positioned relative to the condenser tray 66 so that the 
moisture Is moved through the conduit assembly 67 due to gravity. 

[0062] in the preferred embodiment, as can be seen in Fig. 6A. the 
refrigeration cabinet 42 includes a condenser chamber 70 for receiving the 
condenser assembly 44. The condenser chamber 70 preferably includes 
insulated wall portions 72, 73, 74, 75 with mating surfaces 76 thereon (Figs. 6A, 
16B, 22A). The refrigeration cabinet 42 also includes an insulated main chamber 
78, in which air is cooled by the evaporator assembly 46. The bulkhead 
assembly 48 is engageable with the mating surfaces 76 to form a substantially 
air-tight seal, so that the condenser chamber 70 is substantially insulated from 
the main chamber 78 when the modular refrigeration unit 40 is installed in the 
refrigeration cabinet 42 (Fig. 6B). 

[0063] Because the conduit assembly 67 extends through the bulkhead 
assembly 48, the seal resulting from the engagement of the bulkhead assembly 
48 with the mating surfaces 76 is not air-tight when the conduit assembly 67 is 
not blocked with moisture. In normal operating conditions, however, the conduit 
assembly 67 can be blocked with water, thereby assisting in providing an air-tight 
seal. The positive pressure in the main chamber 78 (created by the evaporator 
fan 62) generally reduces or minimizes air infiltration into the main chamber 78 
via the conduit 67. 

[0064] Preferably, and as can be seen in Figs. 7, 8A, and 8B, the bulkhead 
assembly 48 includes a bulkhead body portion 80 and a gasket assembly 82 
positioned around a periphery 84 of the bulkhead body portion 80. The gasket 
assembly 82 is adapted for engaging with the mating surfaces 76 to seal the 
condenser chamber 70 from the main chamber 78. In the preferred embodiment, 
the gasket assembly 82 includes a gasket portion 86 and a thermal breaker 
portion 88. the thermal breaker portion 88 preferably being mounted on the 
periphery 84 of the bulkhead body portion 80. 
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[0065] As can be seen in Figs. 8A and 8B, the gasket portion 86 preferably 
comprises a number of flexible vanes 90 protruding outwardly from the thermal 
breaker portion 88. The vanes 90 are adapted to engage with the mating 
surfaces 76 to form a substantially air-tight seal. Preferably, the vanes 90 are 
made of rubber having suitable characteristics, but any suitable material could be 
used, as would be appreciated by those skilled in the art. It is also preferred that 
the thermal breaker portion 88 is made of a hard plastic with low thermal 
conductivity, such as polyvinylchloride (PVC). However, any suitable material 
having low thermal conductivity may be used for the thermal breaker portion 88. 

[0066] The mating surfaces 76 also comprise one or more thermal 
breakers. In order for suitable thermal insulation to be provided where the 
bulkhead assembly and the mating surfaces engage, thermal breakers should be 
provided both at the mating surfaces and in the bulkhead assembly. 

[0067] In addition to the preferred embodiment shown, various other 
arrangements are possible. For example, the gasket assembly could be 
mounted on the interior wall surfaces in the cabinet 42, end mating surfaces (i.e., 
thermal breakers) could be provided in or on the bulkhead. Also, although the 
mating, surface 76 is shown in Fig. 8A as protruding beyond the surface of the 
interior wall, the mating surface could also be positioned flush with the surface of 
the interior wall. 

[0068] Although the gasket portion 86 is shown as comprising three vanes 
90, many alternative structures would also be suitable. For example, the gasket 
portion 86 could comprise an air-filled, generally convex structure (not shown) 
made of rubber or any other suitably flexible material, arcing outwardly from the 
thermal breaker portion 88 when not engaged, positioned to engage with the 
mating surface. 

[0069] It will also be evident to those skilled in the art that the mating 
surface 76, although shown in the drawings as forming a peripheral region which 
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is oriented substantially vertically and horizontally and which is substantially 
coplanar, may be oriented in the refrigeration cabinet 42 in any manner, and 
need not be substantially coplanar. The positioning of the mating surfaces needs 
only to be consistent with that of the gasket portion 86, located at the periphery 
84 of the bulkhead body portion 80 when the modular refrigeration unit 40 is 
installed in the cabinet 42, so that the substantially air-tight seal is formed. The 
bulkhead body portion 80 could have virtually any three-dimensional shape, and 
need not be only a three-dimensional rectilinear shape. For example, if desired, 
the bulkhead body portion 80 could have a three-dimensional curvilinear shape, 
or an irregular three-dimensional shape. 

[0070] As can be seen in Figs. 22A, 22B, and 23, the condenser fan 52 is 
positioned for creating a flow of air (designated by arrows "A" and "B" in Fig. 22B) 
into the condenser chamber 70 in a predetermined direction towards the 
condenser 50 and the compressor 56, to cool the condenser 50 and the 
compressor 56. Preferably, the predetermined direction of the airflow directed 
towards the condenser 50 and the compressor 56 is substantially parallel to the 
bulkhead portion 80, as shown in Fig. 22B. 

[0071] It can be seen in Figs. 1A, 1B, 1E, 2, and 5 that the condenser fan 
motor 54 and the condenser fan 52 are held in place by a condenser fan 
mounting bracket 92 with apertures 94 in the bracket 92. to permit the flow of air 
through the condenser 50. The evaporator 58 is supported by cantilever 
brackets 96 extending from the bulkhead body portion 80 to the evaporator 58. 
As shown in Figs. 1B, 1C, 2,and 3, the brackets 96 include apertures 98 to permit 
air to flow from the evaporator fan 62 in the main chamber 78, as will be 
described. 

[0072] A preferred embodiment of a refrigerator 110 includes a 
refrigeration cabinet 42 with insulated outer walls 112 and an access door 114, 
for accessing the main chamber 78 of the cabinet 42 (Fib. 6B). (For the 
purposes hereof, "refrigerator" shall be understood to include freezers, 
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refrigerators, and any other refrigerated devices.) Preferably, the condenser 
chamber 70 extends inwardly from an aperture 116 in the outer wall 112. The 
chamber 70 is at least partially defined by one or more insulated wall portions 72, 
73, 74, 75 with mating surfaces 76 thereon. In the preferred embodiment, the 
mating surfaces 76 are positioned distal to the aperture 116. Preferably, the 
refrigerator 110 includes the preferred embodiment of the modular refrigeration 
unit 40, installed in the refrigeration cabinet 42 as shown in Fig. 6B. 

[0073] As can be seen in Figs. 7 and 18A, the refrigerator 110 also 
preferably includes an evaporator shield assembly 120 positioned in the main 
chamber 78 for channelling a circulatory airflow in the main chamber 78 through 
the evaporator 58. The circulatory airflow in the main chamber 78 of the 
preferred embodiment of the refrigerator 110 is shown by arrows "C" in Figs. 6B, 
16B, 17, and 18A. In the preferred embodiment, the refrigerator 110 also 
includes a plenum 122 positioned adjacent to the evaporator 58, for guiding the 
circulatory airflow along a predetermined circulatory airflow path, indicated by the 
arrows W C". The preferred embodiment of the refrigerator 1 10 also includes a 
partition 124 which, as shown in Fig. 8B, is positioned substantially vertically in 
the main chamber 78 for directing a portion of the circulatory airflow toward the 
evaporator 58. 

[0074] As can be seen in Fig. 6B, the plenum 122 and the partition 124 
partially define an interior chamber portion 126 of the main chamber 78. 
Preferably, the plenum 122 includes numerous openings 128 (Fig. 6B) formed to 
direct a predetermined volume of air following the circulatory airflow path into the 
interior chamber portion 126. 

[0075] It will be appreciated that the contents of the interior chamber 
portion 126 could be any objects desired to be refrigerated. Solely by way of 
example, the contents are shown as bottled goods. 
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[0076] The walls of the refrigeration cabinet 42 are preferably insulated 
using polyurethane foam, as is known in the art. Preferably, the bulkhead body 
portion 80 is Insulated using suitably sized blocks, or panels, of insulative 
material, to simplify manufacturing. However, the bulkhead body portion 80 
could be insulated using polyurethane foam. In addition, In an alternative 
embodiment (not shown), the breaker portion 86 of the gasket assembly 82 
could, if desired, be integrally formed as part of the bulkhead body portion 80. 
This could be done, for example, by including the breaker portion in a "skin" used 
as a mould for the polyurethane foam. If this approach were taken, however, 
then the gasket portion 84 would preferably be replaceable, i.e., in the event that 
parts of the gasket portion 84 were broken off or damaged during use. 

[0077] h the preferred embodiment, the modular refrigeration unit 40 
includes a base 43 to which the condenser 50, the compressor 56, and the 
bulkhead body portion 80 are preferably secured. As can be seen in Figs. 1D, 
1E, 2, 3, and 5, the base 43 generally supports the condenser assembly 44 and 
the bulkhead assembly 48. 

[0078] In use. as shown in Fig. 6A, the modular refrigeration unit 40 is 
placed on the wall 72 and pushed into the cabinet 42 until the gasket assembly 
82 has fully engaged with the mating surface 76. It will be noted that, because of 
the positioning of the gasket assembly 82 around the periphery 84 of the 
bulkhead body portion 80, continued pressure in the direction of arrow "X" in Fig. 
6A is not required in order to maintain an air-tight seal at the bulkhead assembly 
48. 



[0079] Although the modular refrigeration unit 40, as shown in the 
drawings, includes the preferred embodiment of the condenser 50, the 
condenser fan 52, and the condenser fan motor 54 positioned on the right side of 
the unit 40 when viewed from the front (see, e.g., Figs. 1A and 5), with the 
compressor 56 positioned on the left, it will be appreciated by those skilled in the 
at that the unit 40 could also b constructed with the compressor 56 located on 
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the right side and the compressor 50, the compressor fan 52 and the compressor 
fan motor 54 positioned on the left side. The positioning of the conduit 67 would 
also have to be changed accordingly in such alternate configuration. As will also 
be appreciated by those skilled in the art, the flow of air through the condenser 
chamber 70 would generally be from left to right (as viewed from the front) if a 
modular refrigeration unit 40 having such alternate configuration were used. 

[0080] As can be seen in Fig. 11, the preferred embodiment of the 
modular refrigeration unit 40, if top.mounted in the refrigeration cabinet, can be 
loaded from any of the four sides of the cabinet. As will be described, the cabinet 
can be adapted to receive the modular refrigeration unit 40, depending on the 
side from which the modular refrigeration unit 40 is loaded. Alternatively, the 
modular refrigeration unit 40 can be bottom-mounted, as schematically shown in 
Fig. 15, and the refrigeration cabinet can be adapted to receive the modular 
refrigeration unit 40, loaded from any of the four sides of the cabinet. 

[0081] An alternative refrigerator 210. showing a top-mounted unit 40 
loaded from the rear side of a cabinet 242, is shown in Fig. 9. A circulatory air 
flow path is shown by arrows "D". In the cabinet 242, cooled air exiting the 
evaporator 58 is directed by a plenum 222 towards a back wail 223, where the air 
is guided by a partition 224. The partition 224 includes openings 225 to direct a 
portion of the air into an interior chamber 226 (Fig. 10). 

[0082] It will be observed that the interior chamber 226 has slightly greater 
capacity than the interior chamber 126 in the refrigerator 1 10. However, different 
industry requirements may dictate the use of one refrigerator configuration over 
the other in a particular application. 

[0083] Where the modular refrigeration unit 40 is top-mounted and side- 
loaded, the layouts of the cabinets 42 or 242 could be used, depending on the 
ultimate user's requirements. However, it should be noted that the same modular 
refrigeration unit 40 can be used in all configurations. The same modular 



18 



OCT-20-03 14:34 Fro»:GOM.INGS 



5195766030 



T-661 P. 20/82 Job-208 



refrigeration unit 40 can be used in a variety of refrigerators, having various sizes 
and configurations. The versatility of the modular refrigeration unit 40, it will be 
appreciated, results In a number of advantages. First, du to this 
standardization, the unit costs of the components in a refrigerator which tend to 
be the most expensive tend to be lowered, due to relatively larger production 
volumes of the components. Second, a commonality among other components 
of refrigerators of different sizes and configurations is possible to a greater 
degree. Third, the interchangeability of the modular refrigeration unit 40 in 
various refrigerators results in cost advantages in servicing. 

(0084] A bottom-mounted, rear-loaded modular refrigeration unit 40 is 
shown installed in a cabinet 342 in Fig. 12, in a refrigerator 310. The cabinet 342 
includes an evaporator shield 320, a plenum 322, and a partition 324. A 
circulatory air flow path in a main chamber 378 is shown by arrows "E". The 
partition 324 includes openings 328, as shown in Fig. 13. A condenser chamber 
370 is defined by an interior wall 377 forming a ceiling above the chamber 370. 

[0085] In another alternative embodiment 410 of the refrigerator, the 
modular refrigeration unit 40 can be bottom-mounted and front-loaded, as shown 
in Fig. 14. A cabinet 442 includes an evaporator shield assembly 420. a plenum 
422, and a partition 424. Preferably, another partition 425 is also included in the 
cabinet 442. A circulatory air flow path in a main chamber 478 is shown by 
arrows "F". The cabinet 442 also include an interior wall portion 477 forming a 
ceiling of a condenser chamber 470. 

[0086] As shown in Figs. 19 and 20, condensed moisture which drips into 
the evaporator tray 60 is drained through the conduit assembly 67 to the 
condenser tray 66, from which the liquid (water) is evaporated. Air flow through 
the condenser chamber and heat from the condenser 60 expedite evaporation. 
An alternative embodiment of the condenser tray is shown in Fig. 21, in which a 
loop of tubing 49 from the condenser 50 is positioned in the bottom of the 
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condenser trey 66, to provide additional heat, for faster evaporation of the water 
collecting in the condenser tray 66. 

[0087] As can be seen in Figs. 23 - 25, a grille 130 is preferably attached 
to the exterior of the cabinet 42 above the condenser chamber 70. The grille 130 
includes a set of intake louvers 132 or openings and a set of exhaust louvers 
134. The intake louvers 132 are configured to permit air flow into the condenser 
chamber 70, to present a minimum of obstruction to the air flow. Similarly, the 
exhaust louvers 134 are configured so as to present a minimum of obstruction to 
the air flow out of the condenser chamber 70. Air flow intake and exhaust 
through the grille 130 are schematically represented by arrows "G" and "H" 
respectively in Fig. 24. 

[0088] As can be seen in Figs. 23 - 25, the preferred embodiment of the 
cabinet 42 preferably includes a top front panel assembly 136 which is positioned 
adjacent to the condenser chamber 70 and above the access door 114. As 
shown in Fig. 23, a shield 138 is preferably positioned between the panel 136 
and the compressor 56 in order that the flow of air through the compressor 
chamber 70 may be guided to exhaust through the exhaust louvers 134. The 
shield 138 is intended to prevent immediate recirculation of air after it has passed 
through the condenser 50. 

[0089] The front panel assembly 136 preferably includes intake louvers 
141 positioned along a bottom surface 145 of the panel assembly 136. As can 
be seen in Figs. 24 and 25, the intake louvers 141 are positioned to permit air to 
be drawn through them as indicated by arrow "I", and into the side of the 
condenser chamber 70, to exhaust through tne exhaust louvers 134, as shown 
by arrow "H". 

[0090] An alternative embodiment 510 of the refrigerator is shown in Figs. 
26 and 27. The refrigerator 510 includes a secondary access door 501 which is 
positioned in an outer wall 503, for accessing the main chamb r 78. As shown in 
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Figs. 26 and 27, the secondary access door 501 is moveable between a closed 
position (Fig. 26) and an open position (Fig. 27). The outer wall 503 includes an 
opening 505 for receiving the secondary access door 501 so that, when the 
secondary access door 501 is in the closed position, an exterior surface 507 of 
the secondary access door 501 Is substantially flush with an external surface 509 
of the outer wall 503 (Figs. 28, 29). 

[0091] Thermal breakers 521, 523 are positioned on the door 501 and 
around the opening 505 respectively to provide insulation around the opening 
505 when the door 501 is closed. 

[0092] It will be appreciated by those skilled in the art that the secondary 
access door 501 preferably is insulated at least to the same extent as the outer 
wall 503, to minimize heat loss from the main chamber 78 to the ambient 
atmosphere. In order to accommodate the thickness of the door 501 which is 
necessary, and to provide for the flush mounting of the access door 501 in the 
outer wall 503. a ridge 51 1 is required to be provided around the opening 505, to 
hold the door 501 in position when it is closed (Fig. 28). An alternative 
embodiment of the opening 505 is shown in Fig. 29, in which the door 501 is held 
in position by ribs 513 projecting inwardly around the opening 505. 

[0093] Additional views of the alternative embodiment of the refrigerator 
210 are shown in Figs. 30A and 30B. As shown in Fig. 30A, the cabinet 242 
includes a top grille 230 and, as shown in Fig. 30B, a back grille 231. Each of 
the top grille 230 and the rear grille 231 include intake louvers 232 and exhaust 
louvers 234. The louvers 232, 234 are positioned for air flow through the 
condenser chamber (right to left in Fig. 30B). It can also be seen in Fig. 30A that 
an evaporator shield 220 includes openings to permit air to flow into the 
evaporator 58. 

[0094] The alternative embodiment 31 0 of the refrigerator is shown in Figs. 
31 A and 31 B. As can be seen in Fig. 31 B, a grille 331 is attached to the cabinet 
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342 at a rear side thereof. The grille 331 includes intake louvers 332 and 
exhaust louvers 334, positioned for air flow through the cond nser chamber (right 
to left In Fig. 31 B). The shield 320 also includes louvers, to permit air to flow into 
the evaporator 58 (Fig. 31A). 

[0095J An alternative embodiment 610 of the refrigerator is shown in Fig. 
32. The refrigerator 610 is a bottom-mounted, side-loaded model. A grille 630 is 
attached to the exterior of a cabinet 642. Preferably, the grille 630 includes 
intake louvers 632 and exhaust louvers 634. The additional louvers 635, 637 are 
not functional, and are provided simply to enhance the appearance of the 
refrigerator 610. 

[0096] Additional alternative embodiments 710, 810 of the refrigerator are 
shown In Figs. 33A, 33B. Fig. 33A shows a top-mounted, side-loaded floor 
model, and Fig. 33B shows a top-mounted, side-loaded counter-top model. It will 
be appreciated by those skilled in the art that refrigerators in accordance with the 
invention may be constructed of different capacities as required by the ultimate 
user, i.e., as floor models or as counter-top models. 

[0097] The refrigerator 71 0 shown in Fig. 33 A includes a top grille 730 and 
a side grille 733. Each of the top grille 730 and the side grille 733 includes intake 
louvers 732 and exhaust louvers 734, positioned to guide air flow through the 
condenser chamber. In accordance with the preferred configuration of the 
modular refrigeration unit 40 (not shown in Fig. 33A), the direction of air flow 
through the condenser chamber would be from right to left in Fig. 33A. However, 
it will be appreciated by those skilled in the art that the direction of air flow could 
be from left to right, if the modular refrigeration unit were suitably configured. 

[0098] Similarly, the refrigerator 810 shown in Fig. 33B includes a top grille 
830 and a side grille 833, each of which includes intake louvers 832 and exhaust 
louvers 834. 
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[0099] It will be evident to those skilled in the art that the invention can 
take many forms, and that such forms are within th scope of the invention as 
claimed. Therefore, the spirit and scope of the appended claims should not be 
limited to the description of the preferred versions contained herein. 
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